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ABSTRACT

This document contains the information and regulations needed
to establish a safe working environment in research laboratories
where laser radiation is used. It is based on the American
National Standard for the Safe Use of Lasers (ANSI Z136.1-1986) and
it contains additional provisions for medical surveillance to
protect the Department of National Defence from damage claims.

RtSUMt

Ce document contient l'information et les reglements
n~cessaires au maintien d'un milieu de travail securitaire dans les
laboratoires de recherche utilisant de la radiation laser.
L'"American National Standard for the Safe Use of Lasers (ANS1
Z136.1-1986)" est la base de ce document qui contient des clauses
additionnelles de surveillance m~dicale pour protdger le Ministbre
de la d6fense nationale de poursuites l~gales.
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EXECUTIVE SUMMARY

Laser beams are currently used for some R&D activities at
DREO. As laser radiation constitutes a potential hazard,
appropriate laser safety precautions have to be taken to avoid the
occurrence of accidents. The primary goal of the DREO Laser Safety
Manual is to provide DREO laser users with the information,
guidance, and regulations that they need to establish and maintain
a safe working environment in their laboratcries. A secondary goal
is to protect DND from damage claims that could be associated with
negligent use of laser light or inappropriate or insufficient laser
safety precautions.

The DREO Laser Safety Manual is based on the American National
Standard for the Safe Use of Laser, ANSI Z136-1.1986, the DND
document Medical Surveillance of Personnel Occupationally Exposed
to Hazardous Laser Devices (CFMO 27-13), and some additional
provisions about the laser safety program designed specifically for
DREO according to ANSI Z136-1.1986. The medical surveillance
program proposed in ANSI Z136.1-1986 is not considered adequate
because it fails, in some respects, to legally protect DND.
Consequently, the medical surveillance program defined in FCMO 27-
13 (Attachment B) shall be used at DREO. Hence the DREO Laser
Safety Manual contains all the mandatory elements of ANSI Z136.1-
1996 plus supplementary regulations that shall ensure the legal
protection of DND.
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1.0 INTRODUCTION

Pulsed and continuous-wave (CW) lasers are currently used for
some R&D activities at the Defence Research Establishment Ottawa
(DREO). As laser radiation constitutes a potential hazard,
appropriate laser safety precautions have to be taken to avoid the
occurrence of accidents.

The primary goal of the DREO Laser Safety Manual is to provide
DREO laser users with the information, guidance and regulations
that they need to establish and maintain a safe working environment
in their laboratories.

A secondary goal is to protect Department of National Defence
(DND) from damage claims that could be associated with negligent
use of laser light or inappropriate or insufficient laser safety
precautions.

2.0 DREO APPROACH TO LASER SAFETY

The American National Standard for the Safe Use of Lasers
(ANSI Z136.1-1986, Attachment A) is the main component of the DREO
Laser Safety Manual. ANSI Z126.1-1986 is a comprehensive document
that contains integrated analysis and recommendations on all
aspects of laser safety. It includes hazards, the mathematical
equations and procedures necessary to calculate laser exposure, and
the engineering and administrative laser control measures required
to achieve safe work environment. Also included is the definition
of the organization of laser safety programs, the labelling of
lasers and facilities, the handling of laser ancillary hazards, and
the training requirements for the personnel using lasers and/or
active in the laser safety program.

The DREO Laser Safety Manual is based on ANSI Z136-1.1986, the
DND document Medical Surveillance of Personnel Occupationally
Exposed to Hazardous Laser Devices (CFMO 27-13), and some
additional provisions about the laser safety program designed
specifically for DREO according to ANSI Z136-1.1986. It uses the
same terminology as found in ANSI Z136.1-1986. CFMO 27-13 can be
found in Appendix A. The DREO Laser Safety Manual contains the
organization chart of personnel responsible for laser safety at
DREO and the position, in terms of the laser safety hierarchy, of
the staff working with lasers. It also includes the definition of
DREO laser safety training and the DREO medical surveillance
program for laser workers.

The only discrepancy, which is an important one, between the
ANSI Z136.1-1986 and the DREO Laser Safety Manual is the medical
surveillance program that is more developed in the DREO Safety
Manual. The medical surveillance program proposed in ANSI Z136.1-
1986 is not considered adequate because it fails, in some respects,
to legally protect DND. Consequently, the medical surveillance
program defined in CFMO 27-13 shall be used at DREO. The DREO
Laser Safety Manual therefore contains all the mandatory elements
of ANSI Z136.1-1986 plus supplementary regulations that shall
ensure the legal protection of DND.



3.0 ORGANIZATION OF LASER SAFETY AT DREO

The management of laser safety at DREO is organized according
to the requirements of ANSI Z136.1-1986. Laser safety
responsibilities shall be shared by the Laser Safety Officer (LSO),
the Deputy Laser Safety Officer, and the Supervisor of Laser Safety
in the Laboratories. The duties of this people are defined in ANSI
Z136.1-1986. The list and organization chart of the people
involved in laser safety at DREO follows:

Laser Location:
Room 17, bldg. 5
Supervisor: Dr. N. Brousseau
Staff: Mr. J. Salt

Laser Location:
LSO Deputy ISO Room 146A, bldg. 75

Dr. N. Brousseau Dr. G. Pepper Supervisor: Dr. J. Lee

Laser Location:
Room 27, bldg. 5
Supervisor Dr. G. Pepper
Staff: Mr. R. Gravelle

FIGURE 1: ORGANIZATION OF THE PEOPLE INVOLVED IN LASER SAFETY AT DREO

Records of all documents related to the DREO Laser Safety Program
shall be kept in the DREO Registry in the file open for that
purpose.

4.0 DREO MEDICAL SURVEILLANCE FOR LASER WORKERS

A medical eye examination before assignment to laser work is
the only examination required by ANSI Z136.1-1986. This is not
sufficient to protect DND against unwarranted claims for damage
that might have occurred after employees have stopped working with
lasers for DND. Consequently the medical surveillance of laser eye
damage at DREO shall be in accordance with the DND docuzent MEDICAL
SURVEILLANCE OF PERSONNEL OCCUPATIONALLY EXPOSED TO HAZARDOUS LiSER
DEVICE, CFMO 27-13, where medical eye examinations before and after
assignment to laser work are mandatory. Medical eye examinations
are also required when there is an accident, or a presumption of
accident, k- the employee or management. These eye examinations
for laser induced eye injury are made at the National Defence
Medical Centre according to the prescriptions of CFMO 27-13.
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5.0 DREO LASER SAFETY TRAINING POLICY

ANSI Z136.1-1986 outlines the training requirements for
personnel working with lasers. The following rules define
explicitly how DREO applies the ANSI Z136.1-1986 for laser safety
training.

1) All permanent DREO personnel using a class 3 or 4 laser
shall successfully complete a course on laser safety. A
suitable course is the correspondence course "Safety
Course for Laser Personnel" from Engineering Technology
Institute (ETI). It includes a written examination which
will be marked by ETI. Any equivalent course is
acceptable. If a large number of new laser users is
expected, a computer based course could be an interesting
alternative.

2) All personnel using class 1, 2, or 3 lasers shall receive
appropriate training from the Laser Safety Officer or the
Deputy Laser Safety Officer.

3) Summer and co-op students having to work with lasers
shall be given the laser safety training appropriate to
their function by the Supervisor of the laboratory in
which they are working.

6.0 CONCLUSIONS

The Laser Safety Manual for DREO describes the laser safety
precautions that must be taken to avoid the occurrence of accidents
in laboratories using laser radiation for R&D activities. Also
included are the DREO medical surveillance program for laser
workers, the DREO laser safety training policy, and a description
of the organization of laser safety at DREO.

7.0 REFZRENCES

(1] "American National Standards for the Safe Use of Lasers", ANSI
Z136.1-1986, American National Standards Institute Inc., 1430
Broadway, New York 10018, United States.
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APPENDIX A

MEDICAL SURVEILLANCE OF PERSONNEL
OCCUPATIONALLY EXPOSED TO HAZARDOUS LASER DEVICES,

CFMO 27-13
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CFMO 27-13 OSSFC 27-1 3

MEDICAL SURVEILLAN~CE OF PERSONNEL SURVEILLANCE Nit1:IICALE D)U IE'LlONNEL
OCCUPATIONALLY EXPOSED TO EXPOSL DANS L;: CADRE D:~ SI:S

HAZARDOUS LASER DEVICES FONCTIONS AUX )NER NlRNS
A L'USAGL D'APPAR[LLS, LASER

Purpose But

I. This order outlines the medical surveillance progIiam I Lt ýrcsnt ordre di~crit le p..ograrmnne de -,urvec;I.ince
for military and DND civilian personnel who are midicale a !'intention !es rnlt.;ires et Iipr.nl~ du

* occupationally exposed to LXSER devices. MON qui, dans Ic cadre dev fonctions lu';Is exercent, aunt
exposes jux .ipp~ireils I LASER.

General Gintralitis

2. "LASER" is an acronym for "Light Amplification by 2. "LASER" e~t un acronymc ang!usaxon qui signi-fie
Stimulated Emission of Radiation" and lasers are a family "Light Amplifi _ation by Stimulated Em~uss.on of
of devices which generate coherent electromagnetic Radiation" et le!.!asers unflatituent une famaldie ii'appareil!
radiation within the ultra-violet, visble and uinra-red qui engendrent des radiations ilcciromagni~tiques
regions of the! ipectrum. The light from a laser device can cohirentes dans les -Ogions ultraviolettes, visible- e
cause retinal and skin bums, therefore, safety precautions iuifrarouges du spectre. La lumidre 6mise par un appared
as described in CFAO 66-4. must be strictly observed, laser peut provoquer des br-tilures de la reline et de la peau.

Les mesures de pricaution decrites dans l'OAFC 66-4
doivent conc dtre strictement observies.

3. T7he target organ of greatest irnportair.ce in 3. L'oeil est l'organe le plus exposd A subir des bntilures
laser-caused bums is the eye. Bums in the peripheral retina. causies par des lasers. Si -Iles sont petites. les brtllures de la
if smal, may not be noticeable by the victin, whereas any 76tuie peripheriqlue peuvent passer inapercues, tand~s que
damage to the fovea, which is only about I ram in tout dommage a la fovia, qwi n'a qu'un millimetre, peut
diameter, ;an result us serious impairment of vision. Wher. provequer une sdricuse diminution de la vue. Lorsqu ' on
one looks directly into a laser beam, tho! energy is regarde directement dans un rayon laser, l'net.e se
concentrated onto the fovea which is very susceptible to concentre sur Ia foveia, laquelle peut etre tr~s factierenet
damage from laser light. Needless exposure to the retina endommag~e par la lumi~re du laser. If f-ut eviter d exposer
should be avoided. inuttlement Ua ritine.

Classification of Laser Devices Classification des appareils A laser

4. Four classes of laser devices, defined by their relative 4. Quatre catigories di'appartits I laser, d~finties en
hazards, are detailed in CETO C4J6.040.0O4IAG.OOO. For foniction du danger relatif qu'elles repr~sentent sont
purposes of this order, a brief description of the relative dicrites de faqon d~taillde dans I'ITFC
hazards produced by the four classes follows: C-G6-040.004/AG-0OO. Aux fins du prdsent ordre, voic: une

br~ve description dudeg:6 variable de danger que repr~stnte
chacune des quatres catigories:

a. Claiss I device, no radiation hazards; a. Appareils de catigorie I, aucun dande, de radiation;

b. Class 11 device, no significant retinal hazard if b. Appareils de cat~gorie 11, pas de danger serieux pour
reasonable precautions are taken ~nd the length of a la rttine it de bonnes pricautions sont prises et que la
work day (eight hours) prevents longer exposures-, durie d'une jounie de travail nl'exc~de rias huil heores,

empechant ainsi une exposition pius prolongee.

C. Class IIl devlice, significint retinal and skin hazard c. Appareils de catigoric Ill, `.anger sneriex pour la
from direct beams; flammable material may be ritine et la peau, s'il y a exposition directe aux
ignited and protective materials begin to lose rayons, de% maturiaoux inflammnables peuvent preridre
protective characteristics at Class III upper limits; and feu et Iie mlateriaux protecteors cominmencent A Mirre

leurs caractfristiques protectrtces dans les limites
supirieures des appareils de la cattgoric Ill, et

Chi 4/78 A-3 Mod. 4/78



CFMO 027-13 OSSFC 27.13

d. Class IV highly significant retinal and skin hazard d. Appareils de catigorie IV, danger trts s~rieux pour Li
from direct or reflected beams; protective materials rttine et Is pcau s'il y a exposition directe ou
may be ineffective. exposition par ritlexion A des rayons, les matdriaux

protccteurs peuvent s'av~rer inefP"'ces.

Suwdialsace Procedlhuu ?lleures de surveillance

S. Surveillance of occupationally exposed personnel, as S. La surveillance du personnel qui est expos.6 dans
defined in penas I I and 12, shall be maintained by means of l'exercice do ses fonictions aux appareils I laser, tclle que
three types o( individual examinations; these are: ddflinio aux parngraphes I I et 12, doit ttre exercee en

procidant aux trois types d'examens individuels suivants:

A. Pre-employmnent examinations. a. Les exaniens avant l'emploi;

b. Special examinations; and b. Les exantens spdciaux; et

C. Post-employment examinations. C. Les examens aprts l'emploi.

6. Visitors to a laser facility who are adequately 6. 11 W'est pas nicessaire d'inclure dan, le programme de
proteced from the Laser beam by protective dences or surveillance los visiteurs d'une installation oi~ l'on utilise des
other suitable means need not be included in the lawer, s'ils sont protigds d'uzse manidre convenable contre
aurwaillaisce program. lei rayons laser par des appareils protecteurs ou autres

moyens efficaces.

Pre-Einl~vyiiew Exatitatnaiot Exanmaavant I'emploi

7. A proe~mployment examination will be carried out on 7. Avant doccuper un poste oat d est fail usage des3personnel prior to employment associated with Class 11. 111 appaends i laser des catigories 11, 111 ou IV, le persanz-.J
ou IV lawe dirvice. This exammation will normally be devia subir un exanmen prdalable. En rdgle gindrale, cot
performed by a nori-epecisaat medical officer (MO) and will examnen sera dornid par un midecin militaire gindraliste et
include: comprendra:

A. Ocular and relevant general medical history; a. Un rapport sur los anticidents midicaux do
l'employd affirents A ses yeux et d'autres questions
midicaes ptrtinentes d'ordre gOndral;

b. Amswae..ent of near and far visual acuity, with or b. Une Evaluation do son acuitt visuelie A proximitd ct A
without corrction, if worn; distance, avec ou sans verres correctours, ii l'employd

en porte;

c. Test of colour vision; and C. Des tests do discernement des couleurs; of

d. Examination of the fumidus with use of a mydriatic d. Un examnen du fond do l'oeil avec V'utilisation d'un
agent. agent mydriatique.

B. Should the pit'emrploymetst examination reveal any 8. Au cas oii 1examen avant l'emnploi rdvWlerait une
(undue abnormality, the individual will be referred to an anormaltd quelconque du fond do P'ocil, la personne doit
ophthalmologst for further examination. Any fundus, Etre dirigde chcz un ophtalmologiste aux, fins d'un examen
corneal or lens abnormality, whether or not it is believed plus approfonidi. Toute anormahtit du fond do l'oeil, do Ia
due to the effects of radiation, will be visualtv recorded, cornide ou do Ia lentille, qu'on soupganne etre causee ou
preferably by colour photography. non par los effets do radiations, doit dire enregistrte par

mayens visuels, do prdfirence on ayant recours A la
photographic en couleurs.

Cht 4178 A-4 Mod. 4/78



CFMO 27-13 OSSFC 27.13

Post.Expnmare Examination Examen aprts exposition aux radiations

9. A post-exposure examination will be carried out on 9. T(.utes les personrics qui, crn raison des functions
all personnel occupationally associated with Class Ui. Ili or qu'elles exercent, sont en contact avec des appareils J laser
IV Laser devices who have good reason to believe they have des categories 11, 1ll ou IV et qui ont de bonnes r~iisuns de
been accidentally exposed to hazardoirýs Liser radiation. The croire qu'elles ont 6ti accidentellernent exposces .i des
examinations listed in subparas 7a to d will be carried out, radiations laser doivent subir un examen de cc genre. Un

Iras required, by a non-specialist MO. who will refer the medecir. militaire gindraliste proc~dera, au besoin, jux
individual to an ophthalmologist for further examination examens inumdr~s aux alin~as a. a d. du paragraphe 7 ei
should evidence of an ocular change be found. dirigera Ia personne concernde chez un ophtalmologistc aux

fins d'un examen plus approfondi dans le cas oU i
observerait un changement oculaire quelconque.

Poat.Employiena Examination Examen apr~s l'emploi

10. A post-employment examination will be carr ied out 10. Le personnel qui cesse d'etre en contact ou de3on personnel who have ceased employment or association travailler avec des appayeils A laser des categories 11, 1ll ou
with Class 11, 1ll or IV laser devices. These examinations IV doit subir un examen apris leur emploi. En rtgle
will normally be performed by a non-specialist MO ginirale, un midecin militaire giniraliste procidera A ces
immediately after termination of the laser-associated duties. examens inmmddiatement apris que l'employi cesse de
The examinations isted in subparas 7a to d are required. s'acquitter dlei tiches hi~es A l'usage de lasers. Les examens
Detection of any ocular change occurring since the most requis sont ceux dniumiris aux alin63s a. A d. du paragraphe
recent examination indicates a requirement for referral to 7. La dicouverte de tout changement oculaire survenu
an ophthalmologist. depuis lexamen It plus recent signifie que )a personne

concernie doit consulter un ophtalmologiste.

Persomel Requiring Examination Personnel ndcessatant sin examen

11. Military personnel whose duties entail significant risk 11. Les militaires dont les t~ches comportent de s~rieux
of retinal exposure to Class 11, Ill or IV laser device beams risques d'exposition dle [a ritine a des rayons laser des
shall have the medical examinations outlined in paras 5 to categories 1I, 111 ou IV doivent subir Its examens mn~dicaux
10. Common sense must be applied in determining Einumrnis aux paragraphes 5 5 10 c--dessus. It faut faire
personnel who are at significant risk of retinal exposure preuve de bon sens en procedant A I identification des
since it is neither possible nor necessary to provide routine mrilitaires qua risquent dle subir une exposition dle la ritine,
examinations to all personnel occupationally associated dtant donne qu'il W'est ni possible. ni niccessaire de
with Class III or IV laser dlevices. procider 6l des examens piriodiqlues de tous Its militaires

appelds par leurs fonictions A Wte en contact avec des
appareils I laser des categories Ill or IV.

12. DrID civilian personnel whose duties entail significant 12. Li personnel civil du MDN dont Ics tiches
risk of retinal exposure to Class 11, 111 or IV laser device compontent un risque sirieux d'exposition de Ia retine aux
beams shaill have the same medical examinations as rayons d'appareils A laser des catigories 1I, 1ll ou IV doit
specified for military personnel in para I I above. subir lea mimes examens midicaux que ceux privus pour

Ies militaires au paragraphe I I ci-dessus.

Rwpoi~bilidea Resportubifitis

13. The responsibilities of commanding officers to the 13. LeAs responsabilitieis des commandants relativement au
medical stirveilance program ame outlied in CFAO 66-4. programme de surveillance midicale sont d~ccnies dans

I'OAFC 66.4.

14. The Canadian Forces Medical Services (CFMS) is 14. ILe Service dle santi des Forces canadiennes est charge
responsible for providing the examinations described in this d'assurer les services d'examens dcliets dlans It present ordre
order and for recording and reporting findin~gs a; detailed in et de consigner et prisente- sous forme de rapport Its

*para 16 and 17. risultats de Ia fa~on pricisie aux paragraphes 16 et I17.

Ch 4/78 A-5 Mod. 4/78
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15. The requirement for notification of DND civilian 15. L'OAFC 66-4 donne des pricimions concernJint

employees as to the purpose and requirements of the l'obligation d'avertir les employ6s civih, du MlDN au stjet du

medical surveillance program, and of the individual's but et des exigences du programme dc surveillance medicat.

responsibility to request of the basc surgeon the required et souligne que c'est A l'individu qu'il incombc de demindn'r

examinations at the prescribed times, is described in CFAO au mddecin-chef de la t ase de lui faire subir les exJmeni

66.4. obligatoires aux intervalles prescrits.

Reporting and Recording btablissement des rapports et des dossiers

16. Results of medical surveillance examinations will be 16. Les risultats des exumens de surveillance m~dicale

recorded on the appropriate parts of form CF 2033, Record doivent itre inscrits dars les parties apptoprides de la

of Medi4al Eyamination ot form CF 2007, Canadian Forces formule CF 2033, Dossier dexamen rnidical, et (ou) dc la

Ophthalmology Case Record. All records of surveillance formule CF 2007, Ophtalmologie - Dossier du cas. Tous les

program examinations must be of the highest possible dossiers des examens du programme de surveillance doivent

quality and completeness. 6tre d'excellente qualiti et aussi complets que possible.

17. Form CF 98, Report on Injuries, will be initiated in 17. On doit remplir une formule CF 98, Rapport en cas

all cases of significant accidental exposure of military de blcssures, dana tous les cas d'exposition accidentelle

personnel to laser beams. sdrieuse de militaires A des rayons laser.

18. Workmen's Compensation Board forms should be 18. 1i faut remplir les formules de la Commission des

prepared for civilian employees as described in Chap 5 of accidents du travail de la fa~on dicrite au chapitre 5 du

the Administrative and Accounting Manual - Civilian Manuel d'administration et de comptabilitt du personnel

rl.rsonnel, in cases of significant accidental exposure of civil, dans les cas o•i des membres du personnel civil du

DND civilian personnel to laser beams. MDN ont itd sirieusement exposis de faqon accidentelle

aux effets des rayons laser.

Issued 14 Dec 78 1607.27-13 (DPM) Publii le 14 ddcembre 1978 1607-27-13 (DM Priv)

I

I

C'h 4/78 A -6 Mod. 4/'78



ITNCT Aq(TFTFT)

SICRITiY CL.ASSIFICATION OF FORM
(4highst classification of Title. Abstrac Keywords)

DOCUMENT CONTROL DATA
1111dUityf 0tsaaifetoii4#1 Of fill*, bOft Of abattact a" nd eandoM annotation "MASI be ente~red wuiaf tihe Overell docunleni is Classified

I. ORIGINATOR Ithe name and address of fth organization tireparmng the document. 2. SECURITY CLASSIFICATION
Organizations for whom the document was prepared. e.g. Estabiltshment SPonsoring (overall securit classification of th~e document.
a contractor*s report, or tasking agency, are entered in section V ~ including special warning terms if applicable)

DEFENCE RESEARCH ESTABLISHMENT OTTAWA
NATIONAL DEFENCE UNCLASSIFIED
SHIRLEY BAY, OTTAWA, ONTARIO KIA 0K2 CANADA-

3. TITLE (the complete document title as indicated on this title page. Its classification should be indicated by the appropriate
abbrennation (S.C or WQ in parentheses af ter the title.,)

LASER SAFETY MANUAL FOR DREO (U)

4. AUTHORS (Ums name,. first taime, middle initial)

BROUSSEAU, N.

5. DATE OF PUBLICATION (month and year of publication of 6& NO. OF PAGES (total 6b. NO. OF REFS (total cited in
documenli containing information. Include document)

Annexes. Appendices, etc.)
NO"E14ER 1993 91

7. DESCRIPTIVE NOTES Itne category of the document. e&g. technical report, technical note or memorandumn. if appropriate, enter the type of
report. e.g, interim. progress. sumnmary. annual or final. Give the inclusive dates when a Specific reporting period is covered.)

DREO TECHNICAL NOTE

8. SPONSORING ACTIVITY (the nane of the department project office or laboratory sponsoring the research and development. Include the
address.)

DEFENCE RESEARCH ESTABLISHMENT OTTAWA
NATIONAL DEFENCE
SHIRLEY BAY. OTTAWA. ONTARIO KIA 0K2 CANADA

9&. PROJECT OR GRANT NO (if appropriate, the applicable research 9b. CONTRACT NO. (if appropriate. the applicable number under
and developmenti project or grant number under which the document whlicht the document was written)
was wirmen. Please specify whether prooiec or grant)

10Oa ORIGINATOR'S DOCUMENT NUMBER (the official document 10o. OTHER DOCUMENT NOS. (Any other numrbers which may
number by which the doco,.ent is identified by the originating be assigned this document either by the originator or by the
activity. This nume must be unique to this documnent.) sponsoir)

DREO TECHNICAL NOTE 93-36

11, DOCUMENT AVAILABILITY (ay limitations on furhe dissemination of the document. other than these imposed by security classification)

"~O Unlimited distribution
I Distribution limited to doefene doepviartments and defence contractrs; furthier distribution only as approved

I Distribution limited to deience departments and Canadian defence contractors. further distribution only as approved
II Distribution limiltedo isgavernmfemt departments and agencies; further distribution only as approved

I I Distribution limited to defence departments; furhe distribution only as approved
II DOthe (pglease spscify)k

12. DOCUMENT ANNOUNCEMENT Wy irmitartitin to fth bibliographic announcement of this document. This will normally corresponld to
the Doc~mn Availabihyv I11). Hlowever, where furh~ distribution (beyond fth audience speified in 11) is possible, a wider
announcemant audience may be selected.)

UNCLASSIFIED

11111Cs*ITY CI.A8IPICAION OF FORM

0E003 2/06/87



*-1) ~~7lml ýkcTrTFTI

WUCWITY CLASSIVICAION OF FORM

13. ABSTRACT I a brief Utd fiactual surnietwy ofid VSbeoflefit it iWp also appea elsewhere in the body of the document itself. It is highly
desirable that the dslavci of classified dacu~ma be iincLossifiea Each, wegeph of the abstrac shall begin with an indication of the

security classification of thes 0wifommtain ushe pararah (untless the doeument itself is vnclassitied? represented a IS), (C). or ILQ.
It is net necessary ts ficlude hor sesuacts in both ff? aleI lupins uinless mei taxi is bilingual).

(U) This document contains the information and regulations needed
to establish a safe working environment in research laboratories
where laser radiation is used. It is based on the American
National Standard for the Safe Use of Lasers (ANSI Z136.1-1986) and
it contains additional provisions for medical surveillance to
protect Department of National Defence from damage claims.

14. KEYWORDS. DESCRIPTORS or IDENTIFIERS Iseclasacally meaningful terms or short phrases 00 hatrtacterize a document and could be
helpful in c"tlouml the documem. They should be selected so that no security classification is rgguired. identiiers. such as eeouipment
moeal desigrnaion. trade noma. miiwy proeact code 'wise. geegaptc location may also be included. It Possible keywords shiould be selecWe
from a published fthsours. e~g. Thesaurus of fEsgoneoerng and Scientific Terms MM~f ule tha thesmus-idemsif"ied f it is not possible to
select Indeitng tarmts which We Unclassified. Vse classification of each shiould be indicated aS With the tst1e0

LASER SAFETY
MEDICAL SURVEILLANCE FOR LASER SAFETY
LASER SAFETY TRAINING

UNCLASSIFIED

*@WlTV a AIII1PISATIOS O9 OO*M


